Resolvin E1 metabolome in local inactivation during inflammation-resolution.
Resolvin E1 (RvE1; 5S,12R,18R-trihydroxy-6Z,8E,10E,14Z,16E-eicosapentaenoic acid) is a potent anti-inflammatory and proresolving mediator derived from the omega-3 eicosapentaenoic acid. In this study, we report the RvE1 metabolome, namely, the metabolic products derived from RvE1. RvE1 was converted to several novel products by human polymorphonuclear leukocytes and whole blood as well as in murine inflammatory exudates, spleen, kidney, and liver. The potential activity of each of the newly identified products was directly compared with that of RvE1. The new RvE1 products elucidated included 19-hydroxy-RvE1, 20-carboxy-RvE1, and 10,11-dihydro-RvE1. Metabolomic profiles of RvE1 were species-, tissue-, and cell type-specific. Direct comparisons of the bioactions between isolated RvE1 metabolic products indicated that 10,11-dihydro-RvE1, 18-oxo-RvE1, and 20-carboxy-RvE1 displayed reduced bioactivity in vivo. At concentrations as low as 1 nM, RvE1 enhanced macrophage phagocytosis, a proresolving activity that was reduced by metabolic inactivation. These results document novel metabolic products of RvE1 that impact its actions and that both omega-1 hydroxylation and reduction of conjugated double bonds in RvE1 are new pathways of four main routes of RvE1 metabolism in mammalian tissues. Together, these findings indicate that, during inflammation and its controlled resolution, specific tissues inactivate proresolving signals, i.e., RvE1, to permit the coordinated return to homeostasis. Moreover, the RvE1 metabolome may serve as a biomarker of these processes.